Abstract The purpose of this study is to evaluate cardiovascular risk assessment at a Canadian rheumatology center and describe the cardiovascular risk of inflammatory arthritis (IA) and systemic lupus erythematosus (SLE) patients using the Framingham risk score. A retrospective chart review of 504 patients attending nine rheumatology practices at the University of Alberta Hospital was performed. A pre-specified case report form detailed patient demographics, cardiac risk factors, variables for the Framingham 2008 score, disease activity, and medication use. In this group of 504 patients, 64 (12.7%) had SLE (male (M) to female (F) ratio=60:4) and 440 (87.3%) had an IA (M to F ratio=117:323). Of the SLE patients, 31 (48.4%) met four or more American College of Rheumatology (ACR) criteria, 33 (51.6%) had less than four ACR criteria. Of the IA patients, 156 (35.5%) were CCP positive and 257 (58.4%) were RF positive. Utilizing the chart data, retrospective Framingham risk scores were calculable for one (1.6%) SLE patient and three (0.68%) IA patients. The most common cardiac risk factors not documented in the medical records of both the SLE and IA patients included: (1) positive family history of MI, (2) diabetes, and (3) lipid status. The blood pressure was more frequently documented in the SLE patients (93.8%) compared to the IA patients (56.1%). While traditional cardiac risk factors only partially contribute to the increased cardiovascular risk in these patients, cardiovascular risk assessment was suboptimally performed amongst a large group of rheumatologists. A dedicated cardiovascular risk reduction clinic for inflammatory rheumatic diseases has been established at this site to fulfill this need and evaluate treatment strategies.
Introduction
An increased risk of cardiovascular disease (CVD) in patients with rheumatic diseases including inflammatory arthritis (IA) and systemic lupus erythematosus (SLE) is well recognized [1] [2] [3] . While IA patients are treated with disease modifying anti-rheumatic drugs (DMARDs) and biologic agents that reduce disease activity, multiple studies have demonstrated increased cardiovascular (CV) risk despite conventional anti-rheumatic therapy [4] [5] [6] [7] . Several studies of rheumatoid arthritis (RA) patients with disease durations of less than 5 years demonstrated an increased CV risk, suggesting this excess risk is an early feature of RA [4, [8] [9] [10] [11] . The risk appears to accumulate over time and persists after adjustment for other cardiovascular risk factors (relative risk of MI is greater than three after 10 years of having the disease) [6, 12] suggesting that RA independently doubles the hazard for myocardial infarction and sudden cardiac death. The degree of increased risk of myocardial infarction in SLE patients varies, with risks as high as 50-fold in premenopausal women and decreasing to the risk of the general population in the elderly [13] [14] [15] . The nurses' health study found a slightly greater than twofold risk of cardiovascular disease in lupus patients [16] .
Reasons for the increased risk of CVD in these inflammatory rheumatic disease patients include the co-existence of traditional cardiac risk factors, including diabetes, hypertension, and hypercholesterolemia; however, the additional factor of inflammation and endothelial dysfunction are also felt to be an important contributors to this risk [2, 17] . Abnormal lipid profiles, specifically reduced high-density lipoproteins (HDLs) and elevated triglycerides have been described in these populations [2, 17] .
The severity of inflammatory activity predicts CV events and mortality in RA patients [6, 18, 19] . Certain medications used to treat IA and SLE may also contribute to the increased risk of CVD, including nonsteroidal anti-inflammatory drugs (NSAIDs) [20] , COX-2 inhibitors [5, 20] , steroids [21, 22] , and anti-folate medications such as methotrexate [23, 24] .
Given the mixed picture of contributors to the increased CV risk in SLE and IA patients, an active risk assessment and management is entirely appropriate in this population. The European League Against Rheumatism (EULAR) has already reflected this in their recent recommendations put forth by two different panels suggesting annual CV risk assessment for both RA patients and SLE patients respectively [25, 26] .
Given the importance of CV risk assessment in inflammatory rheumatic diseases, the main objective of this study was to evaluate the extent of CV risk assessment in a university rheumatology center and determine the CV risk of SLE and IA patients followed by a diverse group of practicing rheumatologists. The main hypotheses included that (1) CV risk assessment and, therefore, management would be limited in the typical rheumatology practice and that (2) CV risk would be increased with intermediate to high Framingham risk scores for those SLE and IA patients where data were collected.
Methods
A retrospective chart review of nine rheumatologists at the University of Alberta was performed after obtaining a university ethics approval to access patient paper charts. A pre-specified case report form was created for the study to standardize data collection per chart. Data collection included cardiovascular-specific data and IA/SLE disease-specific data. The cardiac risk factors were recorded in a dichotomous format (i.e., "yes" or "no"); however, in instances where no data was present in the chart, a third option "not recorded" was chosen to account for the fact that many patients did not have the variable assessed, and one could not assume this meant they were lacking a particular risk factor.
The data collection included: patient demographics without personal identifiers, traditional cardiac risk factors included in the Framingham 10-year risk for general cardiovascular disease [27] (age, gender, systolic hypertension, family history, smoking, diabetes, dyslipidemia), obesity, cardiac medications (acetylsalicylic acid (ASA), anti-cholesterol agents, anti-hypertensives), history of cardiac evaluations, IA/SLE disease duration, normal versus abnormal CRP (normal, <8 mg/L) and ESR (normal, <20 mm/h), seropositivity (rheumatoid factor and anti-cyclic citrullinated peptide), number of swollen or tender joints, number of American College of Rheumatology (ACR) criteria met for SLE [28] , anti-nuclear antibody (ANA), ds-DNA and extractable nuclear antigen (ENA) positivity, IA/SLE medication history, history of cardiac events under care of rheumatologist, and recorded blood pressures in the chart.
The presence of hypertension was recorded as "yes" only when the specific diagnosis was recorded in the chart and/or the patient was taking an anti-hypertensive medication. Diabetes was recorded as "yes" when documented by the rheumatologist or referring physician or confirmed by the presence of diabetes-related treatment(s). At the time of the review, there were no guidelines for lipid targets for inflammatory arthritis patients; therefore, we classified the patients as medium risk for CVD according to the Canadian 2009 dyslipidemia guidelines [29] , therefore documenting dyslipidemia according to the following: the patient was on an anti-cholesterol medication and/or low-density lipoprotein (LDL) was equal to or greater than 3.5 mmol/L and/or the total cholesterol to HDL was equal to or greater than 5. Obesity was determined by the rheumatologists' documentation. Cardiac medication history involved the use of ASA, anti-cholesterol, or anti-hypertensive drugs. Rheumatologistinitiated referrals for cardiovascular risk reduction, including referrals for further cardiac investigations, specialist(s), or initiating cardiac medications were recorded. Any CV events (including myocardial infarction, cerebrovascular accident, congestive heart failure) occurring under the care of a rheumatologist in the chart were documented. The Framingham risk scores were calculated using an online calculator at http://www.framinghamheartstudy.org/risk/gencardio.html.
IA patients included those with seropositive or negative RA and psoriatic arthritis. For both IA and SLE patients, the diagnosis relied entirely on the rheumatologist's assessment and chart documentation rather than specific ACR criteria. Patients diagnosed with SLE by the rheumatologist were included (even if they did not meet the minimum four ACR classification criteria for SLE [28] ) if the chart documentation was clearly SLE as defined by biopsy (e.g., renal) and/or there was no documentation of debate about the diagnosis or alternative diagnoses for the SLE features recorded in the chart. Any patient with a diagnosis including overlap syndrome, mixed connective tissue disease, undifferentiated connective tissue disease was excluded. Patients with early, undeclared inflammatory rheumatic diseases were excluded. All IA and SLE charts available at the time of data collection were included in the study. Data were entered into a Microsoft access database. Descriptive statistics including means and standard deviations were calculated using Microsoft excel.
Results
A total of 504 patient charts, 64 with SLE and 440 with IA were reviewed. The characteristics of SLE and IA patients are displayed in Tables 1 and 2 , respectively. The mean disease duration for SLE patients was 10.3 years (±8.2), and the mean age at diagnosis was 29.9 years (±15.3). Slightly less than 50% of the SLE patients met four or more ACR classification criteria for SLE [28] , the most common manifestations included arthritis (31 patients), renal (27 patients), and oral ulcers (14 patients). Twelve SLE patients were ANA negative, and further evaluation confirmed that six of these patients were also ENA negative; one patient's ENA was not available and the remaining five patients were ENA positive.
Of the 440 IA patients, 363 were diagnosed as seropositive RA, 77 as seronegative RA, and seven as having psoriatic arthritis. The mean number of swollen and tender joints at first rheumatology visit were 8.6 (±6.4) and 11.7 (±9.1), respectively. Few extra-articular manifestations of IA were noted, the most common being nodulosis. The mean age at diagnosis was 45 years (±16.1), and the mean disease duration was 11.9 years (±11.5). Abnormal CRP (>8 mg/L) was noted in 19 (30%) of SLE and 259 (58.9%) of IA patients, whereas abnormal ESR (>20 mm/h) was noted in 27 (42%) of SLE and 282 (64.1%) of IA patients. Current or past medication use for SLE and IA disease activity is represented in Table 3 . A larger percentage of SLE patients had past or present exposure to prednisone for their disease than IA patients (59% vs 14%), whereas more IA patients had past or present exposure to NSAIDs than SLE patients (35% vs 6%). More than 90% of SLE patients had exposure to antimalarials at some point in their disease. Exposure to the three available TNF inhibitors ranged from 5% to15% of IA patients.
The most common cardiac risk factors not documented in the patient record included family history of premature coronary artery disease, diabetes, and obesity (Table 4) . Recording of classically recognized cardiac medications including ASA, anti-hypertensives, and lipid-lowering agents was done less frequently in IA patients compared to SLE patients ( Table 5 ). The use of lipid-lowering agents in both populations of patients was low compared to antihypertensive agents, with a greater percentage of SLE patients on anti-hypertensive agents (39% of SLE vs 18.2% of IA patients).
The most prevalent cardiac risk factor (when recorded) for SLE and IA patients was hypertension followed by dyslipidemia (Fig. 1) . Systolic blood pressures were documented in 60 (93.8%) of SLE patients compared with 247 (56.1%) of IA patients.
The Framingham risk score for a 10-year risk of general cardiovascular disease [27] was calculable for one SLE patient and three IA patients. The Framingham risk for any cardiovascular event in the next 10 years for the three IA patients was 48%, 21%, and 17%, respectively and for the SLE patient was 20%. The risk for all these patients would be classified as high except for one patient who would moderately be at risk (17%). Cardiovascular events were recorded in two IA patients, and rheumatologists ordered cardiovascular evaluations in ten patients.
Discussion
This descriptive study effectively described the extent to which a large number of rheumatologists at one tertiary care center are not performing cardiovascular risk assessments for their IA and SLE patients. The study could not determine the cardiac risk of the majority of both SLE and IA patients as records did not include their traditional cardiac risk factors, and Framingham risk scores were, For the four patients with calculable Framingham risks, three patients fell in the high-risk category where more aggressive cardiovascular risk reduction might serve useful, such as significant LDL lowering. However, the lipid status was not available on over half of the SLE and IA patients in the medical record suggesting this was not being assessed and treated. Hypertension was the most common traditional risk factor for both the SLE and IA patients. Possible explanations include the influence of medications including prednisone, NSAIDs, and leflunomide as well as disease activity (e.g., renal lupus) on blood pressure. Despite better documentation in medication use in SLE patients, their traditional cardiac risk factor evaluation was no better than the IA patient, as reflected by only one lupus patient with a calculable Framingham risk score in the whole study. The number of IA patients on steroids at any point in their disease (14%) may seem lower than expected compared to other sites but reflects the practice pattern adopted by the majority of local rheumatologists of limited steroid use in IA patients.
While this study is entirely descriptive and retrospective, a large number of rheumatology practices were audited, representing a broad range of clinical experience. The lack of risk assessment was common amongst all the rheumatologists, making it impossible to evaluate possible confounders in rheumatologists performing CV risk assessment, such as time from training (less than 1 year to greater than 35 years) and potential site and training bias. The sites involved in collecting prospective patient data or participating in many clinical trials may be more likely to evaluate traditional cardiac risk factors as part of their standard of care assessment. These sites would likely have more complete data and be able to risk stratify their patients. Interestingly, while many studies and clinical trials are performed at our site on an ongoing basis, the cardiovascular risk information was still lacking. The evaluation of the practice patterns of other tertiary and non-tertiary sites would be valuable to determine how extensive cardiac risk assessment is in the majority of rheumatologists' offices.
This retrospective chart review has some important limitations to acknowledge. For example, author interpretation of patient records may have led to underestimation of possible risks such as obesity (e.g., where no BMI was measured) or diabetes. The possibility that this information was available elsewhere was unlikely, as all rheumatologists at this site were functioning with paper charts at that time. Since approximately 50% of SLE patients did not meet the ACR SLE criteria [28] , it is possible that some patients did not truly have a diagnosis of SLE despite measures outlined in the methods to limit this possibility. Early inflammatory arthritis patients without a definite diagnosis of rheumatoid or psoriatic arthritis would have been excluded, potentially leaving out an important population of patients to study in order to understand their CV risk. The current lack of active cardiovascular risk reduction at our site reflects several important possibilities. Until 2009, no guidelines existed on how to evaluate CV risk in patients with inflammatory arthritis. The chart review, which was performed in this period, reflected the practice patterns of rheumatologists up to 2009. The EULAR guidelines for cardiac risk assessment in RA patients, however, have not been rigorously tested in a prospective, multicentered study to determine their utility in cardiovascular risk stratification [25] . Moreover, uptake of any guidelines in clinical practice will be variable amongst practicing rheumatologists. The aggressiveness to which the rheumatologist should pursue aspects of risk reduction, including lipid lowering, blood pressure control, smoking cessation, and weight reduction, remains in debate. Presently, calculating a risk score is not as routine as calculating a disease activity score for a joint assessment in an IA patient or an SLE disease activity index in an SLE patient.
Other possible explanations as to why cardiovascular risk reduction is not performed at this site to a satisfactory level include that many rheumatologists may assume this task should be the sole responsibility of the primary care physician. This assumption is problematic, however, because many primary care physicians are not aware of the increased CV risk in SLE and IA patients and also how to treat them [30] . The lack of CV risk assessment is pervasive as it was evident in two distinct rheumatology populations at this site-the SLE and IA patients.
The Framingham risk score may not be the best option for the risk assessment of these patient populations as it may not be sensitive enough to reflect the independent risk factor that these inflammatory rheumatic diseases represent. Attempts to correct this have been made with the EULAR guideline that suggested a multiplicative factor of 1.5, which is applied to whichever cardiac risk score is used for certain RA populations [25] . While the multiplicative factor does not apply to the SLE patient at this time, an annual CV risk assessment is recommended in the 2010 EULAR guidelines for monitoring SLE patients [26] .
Rather than focusing on traditional CV risk factors, some rheumatologists may feel that aggressive disease control to suppress inflammation in SLE and IA patients may be pivotal in reducing cardiovascular risk rather than traditional risk factor assessment and reduction [2, 17] . Enough data, however, suggest that both SLE and IA patients have traditional cardiac risk factors that should be modified as they also contribute to future CV events [31, 32] .
A dedicated cardiovascular risk reduction clinic for inflammatory rheumatic diseases has been established at our site as a result of this review to address the need for more effective CV risk stratification and risk reduction. The clinic will also serve to follow a prospective cohort of patients over time and evaluate existing guidelines and possible treatment protocols for patients while considering their DMARD or biologic therapies as well. Other possible solutions already suggested by the EULAR include incorporating a cardiovascular risk scoring system into the annual evaluations of IA and SLE patients and implementing aggressive risk reduction in the rheumatology clinic at that time. The results of this study suggest that currently, this strategy is ineffective, at least at our site. Efforts must be placed in educating both primary care physicians and rheumatologists on the increased CV risk in these patients and ensuring CV risk assessment is truly standard of care. At this time, simple measures such as traditional risk factor reduction and aggressive disease modification can be instituted until more clear data arise from prospective, large-scale cohorts on the best way to treat the increased CV risk in these patients with inflammatory rheumatic diseases.
